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1. $\mathbb{R}^{n}$
$d_{:}\equiv$ ( $d_{l}!,$ $d_{i}^{2},$ $\cdots$ , ) $T\in \mathbb{R}^{n}$ , $i\in M\equiv\{1,2, \cdots, m\}$ $\mathbb{R}^{n}$ $||\cdot||_{1}$
$x\equiv(x^{1}, x^{2}, \cdots, x^{n})^{T}\in \mathbb{R}^{n}$ $D\equiv$
$\{d_{1}, d_{2}, \cdots, d_{m}\}$ $j\in J\equiv\{1,2, \cdots, n\}$ $x_{0}\in \mathbb{R}$ $D$
$\not\subset\{(x^{1}, x^{2}, \cdots, x^{n})^{T}\in \mathbb{R}^{n} : x^{j}=x_{0}\}$
$n$
(P) $\min f(x)\equiv(||x-d_{1}||_{1}, ||x-d_{2}||_{1}, \cdots, ||x-d_{m}||_{1})^{T}$
$X\in \mathrm{R}^{n}$
(P) $x_{0}\in \mathbb{R}^{n}$ [ $f(x)\leq f(x_{0})$ $f(x)\neq f(x_{0})$ $x\in \mathbb{R}^{n}$
$x_{0}$ (P) $E(D)$ (P)
$D\subset E(D)$ minisum
$(\mathrm{P})\lambda$ $\min_{X\in \mathrm{R}^{n}}g(x)\equiv.\cdot\sum_{=1}^{m}\lambda|.||x-d:||_{1}$




(P) $(\mathrm{P}\lambda)$ [3,7,11-13] $\mathbb{R}^{n}$
(P) $(\mathrm{P}\lambda)$ $\mathbb{R}^{3}$ (P) (P)
$(\mathrm{P}\lambda)$
$\mathbb{R}^{3}$ (P) $(\mathrm{P}\lambda)$ (P)
$O(m^{4})$ $E(D)$
2 $(\mathrm{P})\lambda$ 3 (P)
4 $\mathbb{R}^{3}$ (P) 5
2. $(\mathrm{P}\lambda)$ $(\mathrm{P}\lambda)$
(P) $(\mathrm{P}_{\lambda})$









$(\mathrm{P}_{\lambda})$ $n$ 1 $x^{*}\equiv(x^{1*}, x^{2*}, \cdots, x^{n*})^{T}$
$\in S^{*}(\lambda)$ $x^{j*},$ $j\in J$ 1
$(\mathrm{P}_{j})$ $\min_{x\in \mathrm{R}}g_{j}(x)\equiv\sum_{i=1}^{m}\lambda^{i}|x-d_{i}^{j}|$
1 [3] $j\in J$ $\lambda$
(Pj) $S_{j}^{*}(\lambda)$ $(\mathrm{P}_{1})$ (Pj), $j\in\{2,3,$ $\cdots$ ,
$n\}$ $(\mathrm{P}_{1})$
$f$ : $\mathbb{R}arrow \mathbb{R}$ $\frac{d}{d}f[perp] x4x^{-}’+_{dx}^{dfx}$ $f$ (x)
$\frac{df(x)}{dx^{-}}=\lim_{\alpha\uparrow 0}\frac{f(x+\alpha)-f(x)}{\alpha},$ $\frac{df(x)}{dx^{+}}=\lim_{\alpha\downarrow 0}\frac{f(x+\alpha)-f(x)}{\alpha}$
$\partial f(x)=[\frac{df(x)}{dx^{-}},$ $\frac{df(x)}{dx^{+}}]\equiv\{y\in \mathbb{R}$ : $\frac{df(x)}{dx^{-}}\leq y\leq\frac{df(x)}{dx^{+}}\}$
$f$ $x_{0}$ [ f(x0) $=\{^{\frac{df(x_{0}}{dx}}\}$ $x_{0}$ [ $\mathrm{A}\mathrm{a}$ $f$
$0\in\partial f(x_{0})$ ( [6] )
$x\in \mathbb{R}$ [ $L(x)\equiv\{i\in M : d_{l}!<x\},$ $R(x)\equiv\{i\in M : d_{i}^{1}>x\}$ $I(x)\equiv\{i\in M : d_{l}!=x\}$
$(\mathrm{P}_{1})$ $g_{1}$
$d_{k}^{1},$ $k\in M$
(2) $\frac{dg_{1}(x)}{dx^{+}}|_{x=d_{k}^{1}}=$ $\sum$ $\lambda^{:}-$ $\sum$ $\lambda^{i}$ , $\frac{dg_{1}(x)}{dx^{-}}|_{x=d_{k}^{1}}=$ $\sum$ $\lambda^{i}-$ $\sum$ $\lambda^{:}$
$i\in L(d_{k}^{1})\cup I(d_{k}^{1})$ $i\in R(d_{k}^{1})$ $:\in L(d_{k}^{1})$ $i\in R(d_{k}^{1})\cup I(d_{k}^{1})$
$\partial g_{1}(d_{k}^{1})=[\sum_{\dot{\iota}\in L(d_{k}^{1})}\lambda^{i}-\sum_{i\in R(d_{k}^{1})\cup I(d_{k}^{1})}\lambda^{i},\sum_{i\in L(d_{k}^{1})\cup I(d_{k}^{1})}\lambda^{i}-\sum_{i\in R(d_{k}^{1})}\lambda^{:}]$
$d_{\min} \equiv\min\{d_{i}^{1} : i\in M\}$ $d_{\max} \equiv\max\{d_{i}^{1} : i\in M\}$ $d_{k}^{1}>d_{\min}$ $d_{\ell}^{1}=$
$\max\{d_{i}^{1} : d_{i}^{1}<d_{k}^{1}, i\in M\}$ $d_{k}^{1}$ $d_{\ell}^{1}$ [
(3) $\frac{dg_{1}(x)}{dx^{-}}|_{x=d_{k}^{1}}=\frac{dg_{1}(x)}{dx^{+}}|_{x=d_{p}^{1}}=\frac{dg_{1}(x)}{dx},$ $x\in(d_{\mathit{1}}^{1}, d_{k}^{1})\equiv\{y\in \mathbb{R} : d_{f}^{1}<y<d_{k}^{1}\}$
} l‘.f (2) $x<d_{\min}$ I $Ad14xdx=- \sum_{i=1}^{m}\lambda^{i}<0$ $x>d_{\max}$ $\underline{dg}_{1}$$\Delta xdx$
$= \sum_{\dot{\iota}=1}^{m}\lambda^{i}>0$
1 $\lambda>0$ $S_{1}^{*}(\lambda)\subset[d_{\min}, d_{\max}]$
95
(2), (3) 1 (i) $d\ovalbox{\tt\small REJECT},$ $k\in M$ [ $S\ovalbox{\tt\small REJECT}(\lambda)\ovalbox{\tt\small REJECT}\{d\ovalbox{\tt\small REJECT}\}$ [ (ii) $d\ovalbox{\tt\small REJECT}<d\ovalbox{\tt\small REJECT}$
$d${, $i\in M$ [ $dI\ovalbox{\tt\small REJECT}$ d $d$} $\ovalbox{\tt\small REJECT} d\}$ $dL,$ $d\mathbb{L}k,$ $\ell\in M$ } $S\ovalbox{\tt\small REJECT}(\lambda)$
$\ovalbox{\tt\small REJECT}[dL$ , d
3. $(\mathrm{P})\lambda$ (P)
$x_{0}\equiv(x_{0}^{1}, x_{0}^{2}, \cdots, x_{0}^{n})^{T}\in \mathbb{R}^{n},$ $x_{0}\}$ $4\in\{d_{\dot{l}}^{j}: i\in M\},$ $j\in J$ $x_{0}$
$I$
$d_{\min}^{j} \equiv\min\{d_{1}^{i}. : i\in M\},$ $d_{\max}^{j} \equiv\max\{d_{\dot{l}}^{j} : i\in M\},$ $j\in J$
$B\equiv\{(x^{1}, x^{2}, \cdots,x^{n})^{T} \in \mathbb{R}^{n} : d_{\min}^{j}\leq x^{j}\leq d_{\max}^{j},j\in J\}$
( 1) 1 1 $E(D)\subset B$
$\{e_{1}, e_{2}, \cdots, e_{n}\}$ $\mathbb{R}^{n}$ $e_{j},j\in J$ $j$ 1 0
$x_{k}\equiv(x_{k}^{1}, x_{k}^{2}, \cdots,x_{k}^{n})^{T}$ $x_{h}\equiv(x_{h}^{1}, x_{h}^{2}, \cdots, x_{h}^{n})^{T}$ $j\in J$ $x_{k}^{j}>x_{h}^{j}$ (resp.
$x_{k}^{\mathrm{j}}<x_{h}^{j}),\dot{d}_{k}’=x_{h}^{j’},$ $j’\neq j$ $x_{h}^{j}<x_{\epsilon}^{j}<x_{k}^{j}$ (resp. $\dot{d}_{k}<x_{\epsilon}^{\mathrm{j}}<x_{h}^{j}$ ) $x_{\epsilon}\equiv(x_{s}^{1}, x_{s}^{2}, \cdots, x_{s}^{n})^{T}\in I$
$x_{k}$ $x_{h}$ $e_{j}$- (resp. $-e_{j}$- )
$j\in J$ $d_{[1]}^{\mathrm{j}},$ $d_{[2]}^{j},$ $\cdots,$ $d_{[m_{j}]}^{j}$ $d_{1}^{\mathrm{j}},$ $d_{2}^{\mathrm{j}},$ $\cdots,$ $d_{m}^{j}$ \sigma ). $d_{[1]}^{j}<d_{[2]}^{j}<\cdots<$
$d^{j}$
$[m_{\mathrm{j}}]$
$F_{2k-1}^{j}\equiv\{d_{[k]}^{j}\},$ $k=1,2,$ $\cdots,$ $m_{j}$
$F_{2k}^{j}\equiv[d_{[k]}^{j},$ $d_{[k+1]}^{j}],$ $k=1,2,$ $\cdots,$ $m_{j}-1$
$k_{j}\in\{1,2, \cdots, 2m_{\mathrm{j}}-1\},$ $j\in J$ $F_{k_{1}}^{1}\mathrm{x}F_{k_{2}}^{2}\mathrm{x}\cdots.\mathrm{x}F_{k_{\mathrm{n}}}^{n}$
$k_{1},$ $k_{2},$
$\cdots,$
$k_{n}$ $k$ .$F_{k_{l}}^{1}$ $\mathrm{x}F_{k_{2}}^{2}\mathrm{x}\cdots \mathrm{x}F_{k_{\mathfrak{n}}}^{n}$ $k$- $($ $1)_{\text{ }}$
$\lambda>0$ $k_{j}\in\{1,2, \cdots, 2mj-1\},$ $j\in J$ $S^{*}(\lambda)=F_{k_{1}}^{1}\mathrm{x}F_{k_{2}}^{2}\mathrm{x}\cdots \mathrm{x}$
$F_{k_{n}}^{n}$ $E(D)$ $E(D)$ 1-
$E(D)$
2([14]) $h_{1}(w)$ $h_{2}(w)$ $\mathbb{R}$ $i=1,2$ $h_{:}$ $w$:
$w_{1}<w_{2}$ $\overline{w}\in[w_{1},w_{2}]$ $\theta\in[0,1]$ $\overline{w}$
$\theta h_{2}(w)+(1-\theta)h_{1}(w)$
$\rceil$
$x_{1}\equiv(x_{1}^{1}, x_{1}^{2}, \cdots, x_{1}^{n})^{T},$ $x_{2}\equiv(x_{2}^{1}, x_{2}^{2}, \cdots, x_{2}^{n})^{T}\in B$ $j_{0}\in J$ [ $x_{1}^{j_{0}}\neq x_{2}^{j_{0}}$
$x_{1}^{j}=x_{2}^{j},$ $j\neq j_{0}$ $x^{*}\equiv\alpha x_{1}+(1-\alpha)x_{2},$ $\alpha\in(0,1)$ $x_{1},$ $x_{2}\in E(D)$
$x^{*}\in E(D)$
1 (P) (P)
3 $h_{1}(w)$ $h_{2}(w)$ $\mathbb{R}$ $i=1,2$ $h_{:}$ $w_{i}$
$w_{1}\leq w_{2}$ $\overline{w}\in[w_{1}, w_{2}]$
$H\equiv$ { $\theta\in[0,1]$ : $\overline{w}$ minimizes $\theta h_{2}(w)+(1-\theta)h_{1}(w)$ }
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2 $x_{h}\ovalbox{\tt\small REJECT}(x\mathrm{B}, x1, \cdots, x\ovalbox{\tt\small REJECT})^{7^{\ovalbox{\tt\small REJECT}}},$ $x_{k}\ovalbox{\tt\small REJECT}(x\mathrm{B}, x\mathcal{L}_{\ovalbox{\tt\small REJECT}}\cdot\cdot, x\ovalbox{\tt\small REJECT}|)^{7^{\ovalbox{\tt\small REJECT}}}\mathrm{C}E(D)\cap I$ ( $\ovalbox{\tt\small REJECT}\{j\in J\ovalbox{\tt\small REJECT} x\ovalbox{\tt\small REJECT}\neq x\ovalbox{\tt\small REJECT}\}\neq\emptyset$
$j\in\ovalbox{\tt\small REJECT}$ { $x\ovalbox{\tt\small REJECT}>x^{\ovalbox{\tt\small REJECT}}\mathrm{j}$ (resp. $x\ovalbox{\tt\small REJECT}<x\mathrm{D}$ $y_{\ovalbox{\tt\small REJECT}}\ovalbox{\tt\small REJECT}(y$}, $y\ovalbox{\tt\small REJECT},$ $\ovalbox{\tt\small REJECT}\cdot,$ $y\mathrm{y})^{T}$ $x_{k}$ $e$,
(resp. $-e_{\ovalbox{\tt\small REJECT}}$ - ) $\epsilon$ $\ovalbox{\tt\small REJECT}_{0}\in E(D)$
1 2 $E(D)$ (P) 2
“ \nearrow $\text{ }$ ”
$E(D)$ $E(D)$
$\mathbb{R}^{3}$ (P) $E(D)$
4. $\mathbb{R}^{3}$ (P) $O(m^{4})$
$E(D)$
(P)
$x\in \mathbb{R}^{3}$ $B_{d_{:}}(x)=\{y\in \mathbb{R}^{3}: ||y-d_{i}||_{1}\leq||x-d_{:}||_{1}\},$ $i\in M$ $B(x)= \bigcap_{1=1}^{m}.Bd_{j}(x)$
$x_{0}\in E(D)$ $B(x_{0})$ $Bd_{:}(x_{0})$
$\epsilon>0$ $x\in \mathbb{R}^{3}$ $D_{\epsilon}(x)\equiv N_{\epsilon}(x)\cap B(x)$ $N_{\epsilon}(x)$
$x$ $\epsilon$-
2 $x\mathit{0}\in \mathbb{R}^{3}$ (P) $\epsilon>0$ $D_{\epsilon}(x_{0})$
$Bd_{:}(x_{0})$
[13] 2 (P) summary diagram
[13] summary diagram $\mathbb{R}^{2}$ one-infinity norm $|_{\sqrt}\mathrm{a}$
$O_{1}\equiv\{(x^{1},x^{2}, x^{3})^{T}\in \mathbb{R}^{3} : x^{1}\geq 0, x^{2}\geq 0,x^{3}\geq 0\}$ ,
$O_{2}\equiv\{(x^{1},x^{2}, x^{3})^{T}\in \mathbb{R}^{3} : x^{1}\leq 0, x^{2}\geq 0, x^{3}\geq 0\}$ ,
$O_{3}\equiv\{(x^{1}, x^{2}, x^{3})^{T}\in \mathbb{R}^{3} : x^{1}\leq 0, x^{2}\leq 0, x^{3}\geq 0\}$ ,
$O_{4}\equiv\{(x^{1}, x^{2}, x^{3})^{T}\in \mathbb{R}^{3} : x^{1}\geq 0, x^{2}\leq 0,x^{3}\geq 0\}$
$\mathit{0}_{-\eta}\equiv-O_{\eta},$ $\eta=1,2,3,4$ $x\in \mathbb{R}^{3}$ $x$ summary diagram $SD(x)$
$SD(x)\equiv$ { $\eta\in\{\pm 1,$ $\pm 2,$ $\pm,$ $3,$ $\pm 4\}$ : $d_{i}\in O_{\eta}(x)$ for some $i$ }
$o_{\eta}(x)=x+O_{\eta},$ $\eta=\pm 1,$ $\pm 2,$ $\pm 3,$ $\pm 4$ $SD(x)$ diagram form
$v_{1}\equiv(1,1,1)^{T},$ $v_{2}\equiv(-1,1,1)^{T},$ $v_{3}\equiv(-1, -1,1)^{T},$ $v_{4}\equiv(1, -1,1)^{T}$ $v_{-\eta}\equiv$
$-v_{\eta},$ $\eta=1,2,3,4$ $\eta\in\{\pm 1, \pm 2, \pm 3, \pm 4\}$ $\eta\in SD(x)$
$v_{\eta}$ { $d_{1}=(3,0,4)^{T},$ $d_{2}=(4,2,0)^{T},$ $d_{3}=(2,1,3)^{T},$ $d_{4}=(0,4,5)^{T},$ $d_{5}=$
$(1,5,2)^{T}$ $x=(3,2,1)^{T}$ $SD(x)=\{2,3,4, -2, -3\}$ 2 diagram form
summary diagram
$x_{0}\equiv(x_{0}^{1}, x_{0}^{2}, x_{0}^{3})^{T}\in I$ [ $SD(x_{0})$ 3[ [
diagram form summary diagrams o
$SD(x_{0})$ 3 $(\mathrm{i})-(\mathrm{v})$ $\epsilon>0$ $D_{\epsilon}(x_{0})=\{x_{0}\}$
2 $x_{0}\in E(D)$ $SD(x_{0})$ 3 (xii)
$D_{\epsilon}(x_{0})$ 2 $x_{0}\not\in E(D)$ $SD(x_{0})$ /
3 $(\mathrm{v}\mathrm{i})-(\mathrm{x}\mathrm{i})$ $x_{0}\not\in E(D)$ 1
$i\in M$ $d_{i}-x_{0},$ $i$ $\in M$ summary diagram \nearrow
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$i\in M$ $d_{i}-x_{0},$ $i\in M$ summary diagram
1 $i\in M$ $j\in J$
$s_{j}.\cdot\equiv\{$
$+$ if $d^{j}.\cdot-x_{0}^{j}>0$ ,
0if $d^{j}.\cdot-x_{0}^{\mathrm{j}}=0$ ,
- if $\dot{\theta}.\cdot-x_{0}^{\mathrm{j}}<0$
$SD(x_{0})=\{1,2,3,4, -3, -4\}$ } (vi) $x_{0}\not\in E(D)$
[ $(S:1, s:2, s:3)=(0, +, +)$ $(+, +,+)$ [ $(-, +, +)$ $i$
$\in M$
$x_{0}\in I$ $SD(x_{0})$ $x_{0}$ $d\text{ }\in M$ $O(m)$
$x_{0}\in E(D)$ $O(m)$
1 $(\mathrm{v}\mathrm{i})-(\mathrm{x}\mathrm{i})$ $x_{0}\not\in E(D)$
Pattem $(S:1, S:2, S_{13}.)$
(vi) (a) $(0, +, +)$ (b) $(+, +, +)$ (c) $(-, +, +)$
(vii) (a) $(+, 0, +)$ (b) $(0, +, +)$ (c) $(+, +, +)$ (d) $(+, -, +)$ (e) $(-, +, +)$
(viii) (a) $(-, 0,$ $+)$ (b) $(-,$ $+, 0)$ (c) $(-, +, +)$
(ix) (a) $(+, +, 0)$ (b) $(+, 0, +)$ (c) $(+, +, +)$
(x) (a) $(0,$ $-,$ $+)$ (b) $(+, -, +)$ (c) $(-,$ $-,$ $+)$
(xi) (a) $(+, 0, +)$ (b) $(+, +, +)$ (c) $(+, -, +)$
$E(D)$ $E(D)$ 1-
$(V, E)$ $V=I\cap E(D)$ $E$
$x_{1},$ $x_{2}\in I\cap E(D)$ $x_{1}$ $x_{2}$ $a(x_{1}, x_{2})$ $E$
$x_{1}$ $x_{2}$ (P) $E(D)$
$V_{1}$. $\equiv\{(d_{[k]}^{1},d_{[\ell]}^{2}, d_{[i]}^{3})^{T}\in \mathbb{R}^{3} : k\in\{1,2, \cdots,m_{1}\}, \ell\in\{1,2, \cdots,m_{2}\}\},$ $i=1,2,$ $\cdots,$ $m_{3}$
$r$ $r\in\{1,2, \cdots, m_{3}\}$
$d_{k_{r}}\in V_{r}$ $V_{r}\cap E(D)$ $E(D)$
1- $L_{r}\subset V_{r}$ $V_{r}\cap E(D)$
$s_{r}\subset L_{r}$
1- $E(D)$ $D_{r},$ $G_{r}\subset V_{r}$
(P) (P)
$T$ $E(D)$ 1- $x,$ $y\in \mathbb{R}^{3}$
$[x, y]\equiv\{(1-\lambda)x+\lambda y : \lambda\in[0,1]\}$
\Delta
0 $S_{i}=\emptyset,$ $G_{i}=\emptyset,$ $D_{i}=D\cap V_{i},$ $i=1,2,$ $\cdots,$ $m_{3}$ $i\in\{1,2, \cdots, m_{3}\}$
$\}$ $d_{k}:\in D_{:}$ $L_{:}=\{d_{k_{i}}\}$ $T=\emptyset$ $r=1$
$\text{ }\rceil$ $L_{r}=S_{r}$ $r=r+1$ $r>m_{3}$ ( $T$ $E(D)$
)
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2 ( $x_{0}=(d_{[k]}^{1}, d_{[\ell]}^{2}, d_{[r]}^{3})^{T}\in L_{r}\backslash S_{r}$ $S_{r}=S_{r}\cup\{x_{0}\}$
$\text{ }\overline{7^{-\text{ }}}\backslash /\text{ }3W=\emptyset \text{ }?^{-}\text{ _{ }}$
(a) $k>1$ $x_{-1}=(d_{[k-1]}^{1}, d_{[\ell]^{;}}^{2}d_{[r]}^{3})^{T}$ $W=W\cup\{x_{-1}\}$
(b) $k<m_{1}$ $x_{1}=(d_{[k+1]}^{1}, d_{[f]}^{2}, d_{[r]}^{3})^{T}$ $W=W\cup\{x_{1}\}$
(c) $P>1$ $x_{-2}=(d_{[k]}^{1}, d_{[l-1]}^{2}, d_{[r]}^{3})^{T}$ $W=W\cup\{x_{-2}\}$
(d) $\ell<m_{2}$ , then set $x_{2}=(d_{[k]}^{1}, d_{[\mathit{1}+1]}^{2}, d_{[r]}^{3})^{T}$ $W=W\cup\{x_{2}\}$
4 $W=\emptyset$ 6^ $x_{\eta}\in W$ $W=W\backslash \{x_{\eta}\}$
5 $[x_{0}, x_{\eta}]\subset T$ 4^
(a) $x_{\eta}\in D_{r}$ $T=T\cup[x_{0}, x_{\eta}]$ $x_{\eta}\not\in L_{r}$ $L_{r}=L_{r}\cup\{x_{\eta}\}$
4 $\circ$
(b) $x_{\eta}\not\in G_{r}$ $x_{\eta}$ summary diagram $x_{\eta}\in E(D)$ ] ]
$x_{\eta}\in E(D)$ $T=T\cup[x_{0}, x_{\eta}],$ $D_{r}=D_{r}\cup\{x_{\eta}\}$ $L_{r}=L_{r}\cup\{x_{\eta}\}$
$G_{r}=\{$
$G_{r}\cup\{(d_{[p]}^{1}, d_{[\ell]}^{2}, d_{[r]}^{3})^{T} : p=1,2, \cdots, k-1\}$ if $\eta=-1$
$G_{r}\cup\{(d_{[p]}^{1}, d_{[l]}^{2}, d_{[r]}^{3})^{T} : p=k+1, \cdots, m_{1}\}$ if $\eta=1$
$G_{r}\cup\{(d_{[k]}^{1}, d_{[p]}^{2}, d_{[r]}^{3})^{T} : p=1,2, \cdots, \ell-1\}$ if $\eta=-2$
$G_{r}\cup\{(d_{[k]}^{1}, d_{[p]}^{2}, d_{[r]}^{3})^{T} : p=\ell+1, \cdots, m_{2}\}$ if $\eta=2$
4 $\circ$
6 $r<m_{3}$ $x_{3}=$ $(d_{[k]}^{1}, d_{[\ell]}^{2}, d_{[r+1]}^{3})^{T}$ 1 $\circ$
(a) $x_{3}\in D_{r+1}$ $T=T\cup[x_{0}, x_{3}]$ 1^
(b) $x_{3}$ summary diagram $x_{3}\in E(D)$ $x_{3}\in E(D)$
$T=T\cup[x_{0}, x_{3}]$ $D_{r+1}=D_{r+1}\cup\{x_{3}\}$ $G_{\mathrm{p}}=G_{p}\cup\{(d_{[k]}^{1}$ ,
$d_{[f]}^{2},$ $d_{[p]}^{3})^{T}\},$ $p=r+1,$ $\cdots,$ $m_{3}$ 1 $\circ$
0 $j\in J$ $m$ $d_{1}^{j},$ $d_{2}^{j},$ $\cdots,$ $d_{m}^{j}$ $d_{[1]}^{j}$ , $d_{[2]}^{j}$ ,
$\ldots,$
$d_{[m_{j}]}^{j}$ $O(m\log m)$ [1] $V_{i}$ , $D\text{ }=1,2,$ $\cdots,$ $m_{3}$ $\text{ }$
$D\text{ }=1,2,$ $\cdots,$ $m_{3}$ $O(m\log m)$ $r$
$\vee 7$ ’
$L_{r}\subset V_{r}$ (P) summary diagrams
$o(m)$ $L_{r}$ $O(m^{2})$ 1
(P) 5 1
(P) summary diagram $O(m)$
$O(m^{4})$
( $d_{1}=(3,0,4)^{T},$ $d_{2}=(4,2,0)^{T},$ $d_{3}=(2,1,3)^{T},$ $d_{4}=(0,4,5)^{T}$ $d_{5}=(1,5,2)^{T}$ ’
(P) 4
$E(D)$
5. $\mathbb{R}^{n}$ minisum $E(D)$
2 3 $(\mathrm{P}\lambda)$ (P)
$E(D)$ $E(D)$ $E(D)$
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1 , ,
2 $SD(x)=\{2,3,4, -2, -3\}$
(i) (ii) (iii) (iv)
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(v) (vi) (vii)
(ix) (x) (i) (xii)
3 summary diagram
4 $E(D)$ ( $\cdot$ : $E(D)$ )
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